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CLAIMS 

1- V tire (1) for vehicle ^ ■ • 

b) an \mount of extnrh = 'ni „ . , 

\ cALidccaoie residue o-f = +- t 



c) an amount o 



5 ' 311 am ° Unt °\ at least one activator, expressed as 

- wexght based on t^tot^Q ght of ^ t ^T (9 ) / * 
iS d} an am °unt of com&ined /,9„if„y i 

- k ■ , w-neo^suifur lower than 2 qs- h„ 
jy 15 weight based on the/oW\I iaht - ^ " ° by 
p / ^ ei gnt of the tread (9) . 

J«f 2. The tire according ^^claiVii i t ,k 

- polyene b„. t . ob^rX'tin VUl "°"« d 
polymerizes of «t l„. t „« co XL ^ 

i.,. t „ vlnyl „ omitic ziX'L ; ith at 

ha log .„» t « d i so b Ut yl»« /p .„ ethyl ^«°»ny 

3. The tire according to ri=i m i ^ . \ 

iy co claim 1, wherein sa-iH \>*- i « 

•cc.l.r.cor. including « t on . , 

sulphenamide group. 



zole or 
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4. The tire\according to claim 3, wherein said at least one 
vulcanizatio\ accelerator has the following structural 
formula : 




CD 



wherein n is an integer of from 1 to 5 and X is H or a 
group selected from: \^ 




- s - 



wherein Rl and R2 are independently 
saturated ring optionally comprisii 
cycloalkyl group having 5 or 6 carbon 




an alkyl group , a 
C, S or O, a 
ps or a group 



5. The tire according to anyone of claims 3 or 4 , wherein 
said at least one vulcanization accelerator is selected 
from the group comprising: 2 -mercaptobenzothiazole (MBT) , 
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dibenzothiazyl disulphide 
benzothiaWl-sulphenamide 
benzothiazVl sulphenamide 
benzothiazoae (MBS) , 

sulphenamide\ 



(MBTS ) , N-cyclohexyl-2- 
(CBS) , N-tert .butyl-2- 

(TBBS) , 2-morpholinthia-2- 
N-dicyclohexyl-2-benzothiazyl 



,u lPb . n ^,\ (D1BS> [ b j rothiazy r— "i; 2 ;:"; 0 ^^ 1 
"eLT 1 " Y ochi " 01 suiph »"" i ^ «»«>. -a 

10 <? Th. tir. «c rai « t "9 to cl,i„ 3, wh.r.L, tho „ ei 

becw.en the excActabla t., ldue of th . ,„ , 3 " tl ° 



7. The tire accord 
between the cotnhi 
the vulcanizatio 



ig t< 



id Syl 



acc 



.erfa 



•aim 1, wherein the weight ratio 
^ and the extractable residue of 
?r is of from 1.2 to 2.8. 



8. The tire accorainq to\claii\ i ,,k rt 

9 \ wherein said at least one 

actuator is selected ^ \ he groU p comprising- Z 
oxygenated compounds of aVAelected f rom Zn , Bi P b 
the salts formed between saiTletal and a fatty acid' 

T27 Sa r ratSd ^ UnS — ed ' h *V £ ~™ 8 to » carbon 

atoms, and mixtures thereof. X 

l.ZT aCC ° rdin9 t0 Claim l ' wh -\ n Said «'l-t one 

S1 lica° rCln9 13 SeleCtSd ^Af-bon «nd 

10. The tire according to claim 9, characterized in that it 

rnrVT ° t0 ^ ° f Carb ° n bl A-« 0 to 

100 phr of silica. x 

IX - A tread (9) for vehicle tires, comprising a\ vulcanized 
polymeric base including: X canized 

, a) at least one reinforcing filler dispersed in said 
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polymeric base, 

b) an amount ■ of extractable residue of at least one 
vulcanization accelerator containing at least one 
carbon atom bound to at least two sulfur atoms of from 
0.5 to 1.8% by weight based on the total weight of the 
tread (9) ; \^ 

c) an amountVf at least one activator, expressed as 
equivalents of\ zinc oxide, not higher than 2% by 
weight based on\the total weight of the tread (9); 



d) an amount of cor 
weight based on thAtoti 



id sulfur lower than 2.5 ! 
weight of the tread (9) . 



by 



12 - The tread according t 
one vulcanization adcele 



/claim 11, wherein said at least 
is selected from accelerators 



including at least oWben^oWazole or sulphenamide group. 

13 The tread according to\l\m 12, wherein said at least 
one vulcanization accelerator^ the following structural 
formula : 




O 



N 



c - s n - x 



(I) 



2 0 wherein n is an integer of f 
group selected from: 



to 5 ana X is H or a 
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- N 



R2 



- M 



I 

\ 



CH 2 - CH- 



o 



CH 



2 " CH 2 



wherein Rl and R2 are independently H , an al ky l grouD a 
saturated rxng o^ionally comprisxng c s or o 
cycloal.yl group having So, 6 carbon group ' Qr a / °' * 



V 



c - s - 



\ 



14. The tread according to claiV, n ,,u 
r , H „ , ^ a 11, wherein the weight 

ratio between the extractable resfti^-of t-h« ■> ■ 
accelerator an * ^ \ e ° f the vulcanization 

accelerator and the amount of said \t least one activator 
expressed in terms of zinc oxide equAalents i s notTT' 
than 10. V s ' 13 not hl 9her 



15. The tread according to claim 11, 

r 

accelerator is 



^v.v^vjj.ny co claim 11, wfoer^-in ck n • , 

ratio between the combined sulfur and\ ^ 

uxiur ana \the extractable 



residue of the vulcanization 
2.8. 



)f from 1.2 t< 



' ^ trSad acco ^ing to claim n, wherein ,V 
one activator is selected from the group comprlLng the 
oxygenated compounds of a metal selected from Z^I' Pb 
^e salts formed between said metal and a fattvWd' 
-ther saturated or unsaturated, having from 8 t o 18 ^b 
atoms, and mixtures thereof. carbon 
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17. Th\ tread according to claim 11, wherein said at least 
one reinforcing filler is selected between carbon black and 
silica . 

18. a vulcanizable rubber composition for the manufacture 
of a tread f\r vehicle tires comprising: 

a) a cross -linkable unsaturated chain polymeric base; 

b) a vulcanizing \system comprising: 

bl) an amount\f sulfur of from 0.5 to 2 phr; 



10 



20 



25 



b2) an amount \ f rom^jl . 5 to 7 phr of at least one 
vulcanization acoale^atior containing at least one 
carbon atom bound X at least two sulfur atoms ; 



b3) an amount /not h\4er than 2 phr, expressed 
terms of zin/ ox>d£ \equivalents , of at least one 
activator . 

15 19 The vulcanizable rubbir composition according to claim 
18 wherein said cross -linkable Unsaturated chain polymeric 
base comprises at least one VolyAr selected from the group 
comprising: natural rubber, polybuWiene ,_ polychloroprene , 
polyisoprene, optionally halogena\ed isoprene-isobutene 
copolymers, butadiene-acrylonitrile Copolymers, copolymers 
obtainable by polymerization of at Wst one conjugated 
diene with at least one vinyl aroVatic hydrocarbon, 
optionally halogenated isobutylene/pWthyl styrene 
copolymers, s tyrene-butadiene-isoprene\ terpolymers, 

obtained either in solution or in emulsW ethylene- 
propylene -diene terpolymers, and mixtures thereof. 

20. The vulcanizable rubber composition according to claim 
18, wherein the sulfur of the vulcanizing ^r S tem is 
provided by elementary sulfur or by at least onk sulfur 
30 donor selected from the group compiling: 

dithiobismorpholine, dithiobiscaprolacW , 
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dipentamethylene thiuram 

dial k Vl dithiophosphate pol y sulp hide tStraSUlph ; de ' 

^riethWsnylpropyl pol y sul phide , alJcylphe^ldiaulphi^" 
and mixtWs thereof. a ^pmaes, 

21. The vkcanizable rubber composition according Co claiw 
18 where^sa^ at least one vulcanization accelerator ls 
selected froVn among accelerators including at leaToL 
benzothiazoleW sulphenamide group. ^ 

22. The vulcanAable rubber composition according to claim 
21, wnerexn sa ld k t least one vulcanization accelerator h^ 
the following structural formula: 



(I) 




wherein n is an integer of ^ x to 5 and x is h or a 



group selected from; 




- N \ 



\ 



CH 2 - CH 2 \ 

■< > \ 

CH 2 - CH 2 ' \ 



tztj 1 and R2 are * n ai ky > VrouP/ a 

saturated ring optionally comprising c, s oA O a 
cycloal k yl group having 5 or 6 carbon groups or a group' 



WO .00/37267 



- 4 7 - 



PO7EP99/10190 




o 



N 



/ 



c - s - 



\ 

23 . The vulcanizable rubber composition according to anyone 
of claims 18 or\22, wherein said at least one vulcanization 
accelerator is \elected from the group comprising: 2- 
mercaptobenzothiaz\le .(MBT) , dibenzothiazyl disulphide 
(MBTS) , N-cyclohexyISr-2 -benzothiazyl - sulphenamide (CBS), N- 
tert .butyl-2-benzothiXzyl sulphenamide (TBBS) , 2- 

morpholinthia-2-benzoth\azole (MBS) , N-dicyclohexyl -2 - 



de 



benzothiazyl sulphena 
diisopropyl sulphenamide 
sulphenamide (AMZ) , 

sulphenmorpholine (OTOS)/ 
sulphenamide (TBSI) , and m 



IBS) , benzothiazyl-2 - 

f) , benzothiazyl - 2 -tert . amyl 
orphol ine - thiocarbonyl 
N-X^rt . butyl -2 -benzothiazol 
;ur^ tyhereof . 



24. The vulcanizable rubber composition according to claim 
18, wherein the weight ratio between the sulfur of the 
vulcanizing system and the vulcanization accelerator is of 
from 0 . 16 to 0 .48 . 

25. The vulcanizable rubber composition \ccording to claim 
21 , wherein the weight ratio between tfte amount of 2- 
benzothiazole groups coming from the \ vulcanization 
accelerator and the amount of said at least o^e activator, 
expressed in terms of zinc oxide equivalents, isN^not higher 
than 10 . 

26. The vulcanizable rubber composition according to\ claim 
18, characterized in that it further comprises at leas\ one 
secondary vulcanization accelerator, selected f\om 
diphenylguanidines , dithiocarbamates , thiurams , arid 
mixtures thereof . 
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27. The^vulcanizable rubber composition accord 
25, wherein said at least on a <=^dxng to claim 

accelerators selected ^m . ^an ization 

guanine <W Zlnc dimethy ^^J^" 3 ^ di P^- yl 
5 diethyl <Wiocarbamate {2 ^ ° ^ ' ^ 

dithiocarbama^e (ZDBC) zinc i u dih utyl 

^-), zin\ dbsn T y T et Zl: Phenyl ^^arbamate 

tetramethylthiulm disuse C^™""' 
monosulphide (TMt\) , dimethyl d ^ ^-^hylthiuram 
10 and mixtures thereof . ^ thiuram disulphide, 

* 

28. The vulcanizableVubber composition according to claim 
18. wherein said at iWst one activator is seJcted f 
the group comprising.- ^ e oxygenated compounds ^ j™ 
selected from Zn, Bi, X the^sTirc € V Stal 
15 metal and a fattv ae h ^ betwee n said 

ana a fat.y acid, ^ither saturated or unsatur^p. 
having from 8 to is carbon V 0 ma »nrf • unsaturated, 

/Y mixtures thereof. 

29. The vulcanizable rubbfer canm/siM^n 

18, further comprising/at iX one '° ^ 

selected from carbon bl/ckan^S.r "^"^ 



0 



^ica. 



30. The vulcanizable rW^ compos V ion according to claim 
29, comprising from 0 to 100 phr\ of Lrbon Hi , 

to 100 phr of silica. P^^^rbon black and from 0 

31. A vulcanizing system for vehicle tS^TTncluding , 

a) an amount of sulfur of from 0.5 toV phr; 

b) an amount of from 1.5 to 7 phr o\ «r 1 

»i«=imi« .coe^.tor " l "« ~ 

c.rbon .ton bound to ,t l e „ t two sulfur 
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of a belt 'structure (12) a tread (9) according to anyone of 
claims 11-^7, and of linking by vulcanization said tread 
(9) to said i^elt structure (12) . 

33. A process\for covering a wor n tire for vehicle wheels, 
comprising the "feteps of preparing around the circumference 
of a belt structure (12) a tread (9) according to anyone of 
claims 11-17, and W i rreyers ib^^inkirig said tread (9) to 
said belt structure\^12 ) . 

34. A method for incr^aafir 
CD , said tire (1) being\>: 
ply (2) on which a belt\s 
applied, and with a tread 
around said belt structure 



le wear resistance of a tire 
(fded with at least one carcass 
:ure (12) is circumf erentially 
>) circumf erentially applied 
( l^j^and^externally provided 
with a rolling surface (9a) suitable to get in touch with 
the ground, \ 

characterized in that the tire (1) is^pr^vided with a tread 
(9) according to anyone of claims 11-17. \^ 



ng 



ro^ 




